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Introduction
The quality of products (ser-
vices) is crucial in assessing the
performance of each enterprise or
organization. The production of
efficient and high-quality products
allows the company to get more
additional profit, to ensure rapid
production development. In order
to achieve high-quality printing, it
is necessary to combine the cre-
ative potential and practical expe-
rience of many specialists from
different departments. An impor-
tant role in solving the problem of
quality improvement is played by
consumers, who dictate their re-
quirements, requests to produc-
ers of goods and services and
evaluate the results of the organi-
zation.
The task of statistical methods
is to ensure the production of pro-
ducts that meet the requirements
of consumers at the lowest cost.
For this purpose the analysis and
research of operations at the en-
terprise is carried out. Due to the
use of statistical methods of prod-
uct quality control it is possible to
achieve quality improvement.
In addition, statistical methods
of quality control help to more ex-
pediently and rationally build the
technological process, carrying




and practical methods include
General TQM Quality Management.
Quality is achieved by involving all
staff in activities to improve the
work. The goal of quality improve-
ment is to meet the needs of con-
sumers and benefit all stakehol-
ders and society as a whole.
It is known that statistical ana-
lysis of product quality is the study
of conditions and factors that af-
fect the quality of the object under
analysis [1–3]. Analysis of various
studies, including the use of the
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method of structuring the quality
function, revealed consumer re-
quirements [4]. The most important
requirements of consumers are
the components of the information
function of multicolor products,
the provision of which is achieved
by meeting the quality require-
ments of the following indicators:
homogeneity of the printed sub-
strate, optical density, color gamut,
color continuity, etc. Production of
quality products at minimal cost —
the main goal of every company.
Printing standard — determin-
ing the optimal reference toler-
ances and conditions for a partic-
ular technology.
Work according to standardized
methods is not limited to obtaining
the relevant requirements of the
results standard. Strict control,
which is designed to ensure maxi-
mum quality for print production,
is not limited to one calibration test
run — print results must be che-
cked constantly. Therefore, the
issue of quality control is becoming
more relevant every day [5].
Results and discussion
Analysis of the standard ДСТУ
ISO 12647-2:2008 (based on ISO
12647-2: 2004) [6] showed that it
presents the following standard-
ized indicators:
— five reference paper types in
CIELAB coordinates;
— CIELAB coordinates for base
inks (CMYK) and tolerances for
three types of paper;
— secondary coordinates (RGB)
for three types of paper;
— reference tonal values and
tolerances for three types of pa-
per, determination of spreading in
midtones;
— CMYK values for gray balan-
ce scales;
— Variability tolerances for
base inks and printing when print-
ing circulation.
ISO 12647-2: 2004 does not
contain:
— optimal density values for
three types of paper;
— CIELAB value for gray balance;
— paper parameters of specific
manufacturers;
— color parameters of specific
manufacturers;
— parameters of plates of spe-
cific manufacturers;
— specific additives and other
auxiliary materials for printing.
Table 1
The value of optical density according to ДСТУ ISO 12647-2:2008
Colors







Cyan 1,55 ± 0,1 1,45 ± 0,1 1,00 ± 0,1
Magenta 1,50 ± 0,1 1,40 ± 0,1 0,95 ± 0,1
Yellow 1,45 ± 0,1 1,25 ± 0,1 0,95 ± 0,1
Black 1,85 ± 0,15 1,75 ± 0,15 1,25 ± 0,15










































The standard defines the measu-
rable results to be achieved (tab. 1),
but does not provide methods and
recommendations for achieving
them.
Modern methods of quality
management control the quality of
the product at all stages of its life
cycle. The main purpose of the
quality control system is to reduce
the number of defects and avoid it
completely. To do this, during the
control, various deviations from
the established norms are ana-
lyzed [7, 8].
Statistical methods of quality
control are an important condition
for the rational construction of the
technological process. These me-
thods are used at all stages of the
product life cycle.
One of the leading places in
the management and control sys-
tem is the construction of control
charts. Control charts are a plot of
time series with the specified up-
per and lower limits. Three lines are
drawn on the graph to understand
how the process takes place.
These horizontal lines are called the
upper control limit (UCL), the cen-
ter line (CL) and the lower control
limit (LCL). With these lines you can
trace the following dependencies:
— if too many experimental
points are above the UCL (below
the LCL), the quality parameters
do not meet the standards;
— if a number of experimental
points are between CL and UCL
(or CL and LKL), it also means that
the process requires intervention
[9–11].
The research results are given
in tab. 2. In fig. 1 we present the
results of studies of changes in
optical density for all four CMYK
inks. For comparison, the optical
density reference values are also
plotted for the graph.
As can be seen, in almost all
cases, changes in performance
are within acceptable limits of ± 0.1.
The largest deviation is observed
Fig. 1. Control maps of the dependence of optical density on time 
(a — cyan ink, b — black ink, c — magenta ink, d — yellow ink)
a b
c d










































in yellow ink. But, since it is the
least noticeable to the human eye,
it does not greatly affect the print
quality. The most pronounced is the
contour (black) ink. In this study,
deviations in black ink are minimal.
To predict the print quality ba-
sed on the structuring of the qual-
ity function, as a result of which we
built the Quality House (fig. 2), we
assessed the degree of density of
paired interactions between con-
sumer requirements and charac-
teristics of printed material, which
Fig. 2. Quality house for predicting print quality indicators 
(symbols are placed in the cells of the matrix degree of closeness:  
● — strong, ○ — medium, Δ — weak
Table 2
The value of the optical density 
of circulation prints 
(interval of 10 min)
Ink color The value of optical density
Cyan 1,40; 1,45; 1,45; 1,43; 1,46
Magenta 1,41; 1,42; 1,42; 1,42; 1,41
Yellow 1,33; 1,31; 1,32; 1,33; 1,31
Black 1,80; 1,78; 1,79; 1,78; 1,78










































revealed the relationship between
consumer requirements and con-
trolled characteristics material;
consumer requirements and print
quality indicators [12].
Conclusion
Thus, we propose the possibili-
ty of applying the method of con-
structing a control chart to identify
the causes of deviations of the op-
tical density for the triad of inks in
offset printing. According to the
graphs of the dependence of the op-
tical density on all four colors from
time to time, it is seen that the lar-
gest deviation from the norm is ob-
served for the yellow color. The most
important requirements of cosumers
are the distinction of small details
of the image, text, clarity of printing,
the absence of spots and foreign
elements in the image, aesthetics.
The approaches developed in
the work allow to determine the
weakest place in the system of
paper (cardboard) — printing ink
and to assess the level of quality.
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Розглянуто шляхи контролю показників якості офсетного
друку як основу стандартизації процесу. Запропоновано
використання статистичних методів для контролю якості.
Наведено приклади практичної реалізації запропонованих
підходів для управління якістю друкарського процесу.
Запропоновано можливість застосування методу побу-
дови контрольної карти для виявлення причин відхи-
лення показників оптичної густини для тріади фарб 
в офсетному друці.
Ключові слова: управління якістю; статистичні методи;
офсетний друк; точність оцінки; контроль якості.
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